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Abstract

Introduction: Since the end of 2020, mucormycosis began to be reported in patients who were
or had suffered from SARS-CoV-2 (covip-19). The areas affected by this condition are diverse, in-
cluding lung, nose, eye, mouth. Objective: To synthesize and systematize the existing information
on the relationship between: mucormycosis, covip-19 and the stomatognathic system. Material
and methods: The search was carried out in the bibliographic databases: PubMed-MedLine, NcBI,
Scopus, Springer and Google Scholar. The process was in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRismA) guidelines. To control the risk of bias,
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the template “understanding a Systematic Review” of the Critical Appraisal Skills Programme -
Espariol (CASPe) was applied. Finally, the tool spiper (Sample, Phenomenon of interest, Design,
Evaluation, Research type was used to collect the information, including sample, phenomenon,
design, evaluation and type of research. Results: 11 manuscripts were selected: 3 research arti-
cles, 4 case reports, and 3 literature reviews which describe the diagnosis, causes of presentation,
treatments and pre- and post-operative management protocols of the cases. Conclusions: Al-
though the articles found are not in large number, there is currently a description of this disease,
and some considerations that dentists should make when finding patients with this infection.

Keywords: Mucormycosis, Coronavirus, Stomatognathic system, Oral Pathology, Oral Surgery

INTRODUCTION

The appearance of sars-CoV-2 (covip-19) in Wuhan, China in 2019 caused many innovations
in various areas such as political, legal and economic, but the most decisive is in the medical
field". In this area, the chronology and typologies of the challenges have changed: first, was the
need for the production and distribution of masks; second, the genetic sequencing of the virus;
third, the development of vaccines, as well as the challenges of their production, distribution
and application; fourth, to identify the logarithms of treatment and drug development; and
fifth, the emergence of the need to study certain pathologies associated with covip-19, such
as: cardiovascular diseases, thrombosis, renal failure, cardiomyopathy, coronary and systemic
vasculitis?.

Our study is located in this last phase, since so farin 2021, various countries, including India,
Pakistan, the United States, Brazil, and Italy, have reported cases of Invasive Fungal Infections
(1F1) associated with covip-19, specifically: mucormycosis and aspergillosis®. In India, covip-19
cases increased to almost 4,000 in the first week of June, which is why on 11 June, 2021, the
WHO-PAHO issued “Epidemiological alert: covip-19-associated mucormycosis (cam)™. This alert
was supported by a retrospective multicentric study supported in India from September to De-
cember 2020, as it was found that of 287 patients with mucormycosis, 187 (65.2%) presented
cAM. On the other hand, in America, the reported cam cases covered a total of 7 countries:
Brazil, Chile, Honduras, Uruguay, Paraguay, Mexico and the United States.

Mucormycosis belongs to the Order Mucorales and the Family Mucoraceae?, and the reported
cases are rhino-cerebral, rhino-orbital, rhino-orbital cerebral, pulmonary, and gastrointestinal
or disseminated®. Studies so far associate cases of black fungus not only with covip-19, but with
the pre-existence of diseases in immunocompromised patients such as diabetes, kidney failure,
HIv, hypertension, among others®, and the administration of steroids and glucocorticoids as
treatment of covip-19 patients® and less frequent events such as: organ transplants and burns?.

Chronic diseases are a global public health problem, due to circumstances that complicate
the international panorama. The World Health Organization (wH0)? estimates that, in the world,
about 80% of people with these conditions are located in low-income countries such as India,
Pakistan, Bhutan, Sri Lanka, the Philippines and Indonesia?. In the case of Mexico, according to
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the National Health and Nutrition Survey (ensanuT for its acronym in Spanish) in 2018, 10.3%
of the population aged 20 years or older had a previous diagnosis of diabetes, which is equiva-
lent to 8.6 million people, meanwhile, the prevalence of hypertension was estimated at 18.4%,
equivalent to 15.2 million people®.

Therefore, it is necessary to carry out an exploratory systematic review that identifies and
systematizes the existing data on the relationship between covip-19 and mucormycosis. Thus,
the objective of the exploratory systematic review is to synthesize and systematize the existing
information regarding the relationship between: mucormycosis, covip-19 and the stomatog-
nathic system.

MATERIAL AND METHODS

Exploratory Systematic Review (EsrR) was used toinvestigate mucormycosisin the stomatognathic
system and its relationship with covip-19. It was conducted to synthesise and communicate the
findings of existing evidence, identify knowledge gaps, and map both the scientific evidence
and the reports that guide clinical practice in a particular area’. The above were implemented
out in five stages or phases: research question, systematized search, study selection, data ex-
traction and compilation, synthesis and dissemination of the results’. Methodologically, the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PrismA)® was applied.
The research is registered at the Universidad de la Sierra Sur before the Research Committee
with registration number 02/2020 and before the Research Ethics Committee with registration
number CEI-04A/2020.

Within the selection criteria, the inclusion of articles were to be complete texts in English,
Portuguese and Spanish languages, journal texts published from January 1, 2020 to May 31,
2021. The elimination criteria were texts that were not complete and in languages other than
English, Portuguese and Spanish, of not published status, where the term mucormycosis ap-
peared within the text in a site other than the stomatognathic system, and where the design
of study was different from that of clinical case, case report, multicentric retrospective obser-
vational, retrospective observational and observational. The data search was performed in the
PubMed-Medline, NcBi, Scopus, Springer and Google Scholar databases from May 1 to 31, 2021,
with the following words and Boolean operators: (covip-19) and (mucormicosis) orR (mucormy-
cosis) AND (palate) or (oral). These criteria were applied to the title, summary and keywords,
obtaining a total of 345 texts in all databases together. Subsequently, the search results were
manually cross-referenced with Microsoft” Excel” and duplicates were eliminated, so 230 texts
were eliminated. Subsequently, all the summaries of the 115 resulting articles were read and
the reasons and criteria were applied.

The data extraction process was carried out manually using Microsoft” Excel” and the list of
data was collected according to the categories corresponding to the spiper tool (Sample, Phe-
nomenon of Interest, Design, Evaluation and Research Type) (Table 1 and Table 2)°. To control
the risk of bias in the selected studies, the Critical Appraisal SRills Programme - Espafiol (cAspe)
was applied, specifically the “understanding a Systematic Review” template™. The application
of the templates to the articles was carried out on each of the texts, then the results of the
evaluations were discussed and there was no disagreement between the two reviewers.
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Table 1. covip-19-associated mucormycosis (cAM) in the stomatognathic system: sPIDER

covip-19-associated mucormycosis (cAm) in the stomatognathic system: sPIDER

S (Sample)

covip-19 patients
Post-covip-19 patients

PI (Phenomenon of Interest)

covip-19-associated mucormycosis in the stomatognathic system

D (Design)

Clinical case
Case report

Multicenter retrospective observational
Retrospective observational and Observational

E (Evaluation)

Causes

Signs

Symptoms

Type of diagnostic tests
Treatment

Prevention protocols for dental practice

R (Research Type)

Quantitative

Table 2. Synthesis of SPIDER in Mucormycosis and covip-19.

.= Title sample Phenomenon  Design Evaluation Research Objectives Results Conclusions
_§ § 5 ofinterest type
< 3 =
SARS-CoV-2, 18 patients  cam Multicenter retrospective  Presentation Quantitative  To collectand analyse ~ Type of mycosis: 16 cases of Thereis a significant increase in the incidence
uncontrolled observational. and treatment of (Research data on maxillofacial/ mucormycosis, 1 of is  of ioi i illofacial fungal infec-
diabetes and Analysed clinical data patients. Relationship ~ Article) rhino-orbital cerebral  and 1 mixed fungal infection. 11 tions in diabetic patients treated for covip-19
corticosteroids—An of patients belonging between aggressive fungal infections patients survived, 6 died, and 1 with a strong association with the administra-
unholy trinity in to different specialties maxillofacial and reported during was lost to follow-up. There was tion of corticosteroids
invasive fungal in Bengaluru, India rhino-orbital cerebral the time of the a significantly higher incidence of
infections of the fungal infections and covip-19 pandemic. diabetes (p=0.03) among this co-
maxillofacial region? covip-19, administration To investigate the hort of covip-19 positive patients
A retrospective, of corticosteroids common factors with mucormycosis. A significant-
multi-centric and uncontrolled that contribute to ly greater number (p=0.0013) of
= analysis diabetes mellitus these infections patients received steroids at some
s 2 and highlight the point during treatment
g 5 importance of its
£ = increase observed
s ¥ g in patients infected
= & R by covip-19
Painful palatal 1 patient cAM Clinical descriptive case The differential Quantitative To provide descriptive Confirms diagnosis of oral lesions ~ There is a coinfection relationship since the
lesion in a patient diagnosis was based (Case report) information related to covip-19 infection patient with mucormycosis simultaneously
with covip-19 on inflammatory and study the caused by mucormycosis had covip-19 and uncontrolled diabetes
conditions, malignant relationship between
neoplasms, soft tissue Mucormycosis,
< infections, bone covip-19 and
g infections, and oral uncontrolled diabetes
ERC IR lesions related to
& s K covip-19 infection
Maxillofacial 2 patients cam Clinical descriptive case  Relationship between Quantitative  To document cases of ~ The pathophysiology of diabetes With very little information on the correla-
infections in oral and maxillofacial (Case report) oral and maxillofacial mellitus and the host response tion between covip-19, uncontrolled diabetes
covip-19 era fungal pathologies pathologies that to covip-19 have similarities and mucormycosis, it is difficult to recognize
-Actuality or the associated with are associated with that could be adding to the sit- whether patients after becoming infected
< = unforeseen: 2 covip-19 infection. covip-19 infection. uation and resulting in a higher with covip-19 have a significant contribution
s case Reports incidence of oral and mandible to the development of these pathologies.
R pathologies caused by fungi. More and larger multicenter studies are re-
] quired to provide a better understanding of
Z £ N the pathophysiology in patients following
8 £ R covip-19 infection.
covip-19 and 16 articles cAm Literature review in the In this base, the Quantitative To collect Strong association between the A combination of these factors makes pa-
mucormycosis of PubMed database relationship (maxillary (Literature information about presence of a history of covip-19  tients hospitalized with covip-19 a high-risk
the craniofacial osteomyelitis Review) a) the relationship and mucormycosis, the presence group for fungal infections such as asper-
skeleton: Causal, or craniofacial between covip-19 of two factors was also observed:  gillosis (associated with fungal balls of the
contributory or osteomyelitis) and osteomyelitis diabetes and other comorbid paranasal sinuses without tissue invasion)
coincidental? AND (covip-19 orR of the craniofacial conditions. Diabetes has been and mucormycosis (angioinvasive fungal in-
Coronavirus oR sARs- and/or maxillary identified as an independent fection that causes ischemic necrosis of the
CoV-2) surprisingly skeleton, and b) the variable associated with the se- areasinvolved), the clinical course has a fatal-
did not yield results. relationship between verity of covio-19 infection and ity rate of 46%. Clinicians should have a high
The search with covip-19 with respect hospitalization. Additionally, cur- index of suspicion in immunocompromised
terms (mucormycosis to mucormycosis, rent guidelines suggest the use of patients and covip-19 patients, with a history
OR Zygomycosis or zygomycosis and steroids in hospitalized patients of hospital admission for oxygen support, as
fungal osteomyelitis) fungal osteomyelitis requiring oxygen support this category frequently has comorbid con-
AND (covip-19 orR ditions such as diabetes, renal failure and are
Coronavirus or usually administered steroids/antibiotics as
sars-CoV-2) returned part of the covip-19 management protocol.
= £ 16 results Diagnosis of fungal infections is based on
S = direct microscopy with koH-mounted slides
< é and confirmatory diagnosis is based on de-
E 2 g finitive histological evidence of invasion and
£ 5 | tissue culture
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. 5 Title Sample Phenomenon  Design Evaluation Research Objectives Results Conclusions
_é ':5 5 of interest type
< 3 >
Fungal infections 88articlesin  cam Literature review Relationship of oral Quantitative To review information High-risk covip-19 patients, in- The clinical presentation of oral myco-
of oral cavity: general and fungal infections (Literature on the diagnosis cluding those with a history of sis may vary depending on the pathogen.
diagnosis, 7 articles for with covip-19 Review) and therapeutic respiratory distress syndrome, Oral mycosis may present clinically with a
management, covip-19. management admitted to intensive care units, benign appearance with a colour change
and association of candidiasis, and who used immunosuppres-  (white), swelling, or an invasive picture of
with covip-19. aspergillosis, sive drugs or corticosteroids are ulcerated swelling or ulcerative perforation
cryptococcosis, more likely to develop oral can- with deep bone exposure. Oral mycosis
histoplasmosis, didiasis. This pathology was also  should be suspected when the clinical pre-
blastomycosis, found in asymptomatic covip-19  sentations mentioned above are found in
< mucormycosis and patients and in patients without immunosuppressed patients or under im-
8 geotrichosis, as well as  risk factors munosuppressive  treatment.  Preliminary
< analysis of oral fungal diagnosis of oral mycosis can be achieved
g S infections associated by salivary rinsing or cytological methods.
8 E with covip-19 Therefore, collecting tissue samples for oral
E = mycosis is minimally invasive. Critical evalu-
ni: g = ation of clinical data will help dental surgeons
g = R achieve a valid clinical diagnosis
Taking a step 31 patients CAM Retrospective study, from  Relationship of Quantitative The measures were: With modification of the proto- The careful use of appropriate personal
down on the April 1 to July 1, 2020 covip-19 infection in (Research patients with negative  col: preoperative, operative and protective equipment and compliance with
reconstruction patients who required Article) results were operated.  postoperative, no one tested ethical principles turns out to be the only
ladder for head and reconstruction of During the surgery, positive for covip-19. Including shield that will benefit patients, healthcare
neck reconstruction post-ablative head and/ all medical staff dental care personnel in surgery, personnel and the healthcare system
during the covip-19 or neck defects. All wore a particulate neither health personnel, nor
. pandemic. underwent preoperative respirator mask, patients
s screening with covio-19 protective glasses,
- B PR nasal swabs and disposable surgical
s 2 5 high-resolution gowns, and gloves
& & R CT of the chest
A German AWMFs 64 articles CAM A realist synthesis and Craniomaxillofacial Quantitative To run a review that 37 original articles that met the Because covip-19 infection is new and be-
S2e/realist synthesis a meta-narrative review (cmF) manifestations in (Literature answers the following inclusion criteria were analysed. comes the strictest global pandemic within
and meta-narrative were performed by patients with covip-19 Review) question: Among All were in English and indexed a short period of time, most of the data on
snapshot of extracting data in English, the new diseases in  PubMed-Medline. Manual CMF symptoms are of low level of evidence.
craniomaxillofacial French, German and Thai due to patients with searches of their references Apart from taste and smell dysfunctions, non-
manifestations in from PubMed-Medline, covip-19, what are the  yielded a total of 101 articles for  specific CMF lesions can be found and treated
covip-19 patients: Embase, Biomed Central, cmF manifestations, review. Most of the data hadalow  conservatively, complications are possible.
Rapid living update Cochrane Library and according to the level of evidence and focused on  Dentists and maxillofacial surgeons have the
on 1 January 2021 Thai Journals Online, up RAMESES and the alterations in smell, taste, and privilege of examining the orofacial region
to 1 January, 2021. The German Association orofacial lesions. latrogenic com-  and working closely with colleagues in other
main variable of the result of Scientific Medical plications can occur in this region  specialties to combat the pandemic.
was the manifestation Societies (AWMF)'s of the body. Conservative mea-
s of mmc grouped into 5 S2e guidelines? sures were effective and generally
S g categories: (1) mouth and sufficient for patient care
a E throat, (2) nose, paranasal
g 3 sinuses and skull base,
z B (3) ocular/orbital and
,é T% ] periorbital tissue, (4) ear
& £ R and (5) skin craniofacial
Emergent aerosols 542 patients  cam Retrospective Diagnosis, type Quantitative To study and analyse 542 patients were included. Of During this pandemic, there is a great chance
generating observational study of emergency, (Casereport)  the aerosol-generating  them, 358 presented trauma and  of airborne transmission of virus during
procedures in oral at the Department of procedures, duration emergency procedures  closed reduction was performed aerosol generating procedures. The best pos-
and maxillofacial Oral and Maxillofacial of the procedure, used and modifications in 160 cases, open reduction sible treatment and care must be provided
surgery in covip-19 Surgery, Mayo Hospital, type of anaesthesia, made according to and internal fixation in 49 cases, to the patient, while ensuring protection of
pandemic Lahore, India precautionary measures the current situation, incision and drainage in 19 cases, the patient and hospital staff by modifying
were followed according duration of procedures  debridement in 5 cases, wound procedural techniques and following recom-
to recommended and recommended irrigation in 76 cases, tracheos- mended safety protocols
guidelines and precautionary tomies in 7 cases, resections with
modifications measures or without neck dissections in 10
_ were recorded cases, repair of lacerations in 151
s T cases, flap divisions in 3 cases,
s @ extractions in 32 cases and re-
E 2 8 sections of the lesions along with
£ 85 29 N
£ 5 R tracheostomy in 2 cases
covip-19 and oral N/A CAM N/A N/A N/A We must be aware of the high risk of covip-19
diseases: How infection in healthcare workers, even more so
s can we manage in dentists. On the other hand, many people
3 hospitalized and may currently need dental treatments and
3 quarantined the dental professional must have practical
& > R patients while and easy-to-perform protocols to avoid pos-
& £ 8 reducing risks? sible cross infections
Rehabilitation of a 1 patient CAM Clinical descriptive case Prosthetic rehabilitation  Quantitative To prepare a clinical Patient recovery Prosthetic rehabilitation of residual maxillary
defect secondary of a patient with (Case report)  report that describes and secondary orbital defects damaged by
to sino-orbital residual maxillary and rehabilitation with a mucormycosis is described with an innova-
mucormycosis orbital defects, residual combined prosthesis tive method to achieve retention for orbital
-A prosthodontic orbital after surgical composed of orbital prosthesis of the obturator bulb in a complex
challenge treatment of sino-orbital and obturator using defect
o mucormycosis an innovative method
E to achieve retention
— between both.
s 5 Providing complete
= B functional and
S =& N -
: 58 aesthetic rehabilitation
o = ] of the patient
covip-19 and risk 33 cAM Observational, Risk factors, medication ~ Quantitative To reduce risk Clinically, 73.5% of respondents Immunocompromised host, comorbidities
factors for fungal respondents. Transversal. With a for covip-19, dosage and  (Research factors and invite said that tooth mobility was the (especially diabetes) and medications (indis-
osteomielitis of (oral and total of 33 maxillofacial duration of medications  Article) some suggestions most common finding, followed criminate use of steroids) make the three key
Jjawbones: Insights maxillofacial surgeons who to minimize by dental mobility and bone frag-  risk factors responsible for the development
from oral and surgeons participated by answering complications ments  (70.6%). Mucormycosis  of fungal infections in the mandible bones.
maxillofacial who have a Google Form survey. was the most diagnosed (64.7%). The need for good oral hygiene appears to
surgeons treated cases The survey had 12 Most respondents (73.5%) said be a key factor in patients hospitalized with
of fungal questions designed covip-19  medications increase  covip-19
infections to gather knowledge the risk of complications with
in recovered from oral surgeons who 94.1% being steroids the most
5 covip-19 had treated cases of common medication. Poor oral
5 patients) mandibular complications hygiene could be a causal factor
2 £ 5 in patients after recovery (35.3%)
= B 9o
[SEEF=NEN] from covip-19

RraMmESES: Realist And Meta-narrative Evidence Syntheses - Evolving Standards
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RESULTS

A total of 11 manuscripts were selected, of which 3 were research articles”™ ", 4 case re-
ports'>", and 3 literature reviews>'"'®, As for the places of study: 6 of the manuscripts were
from India?>"121417 1 from India-Jamaica'’, 1 from Thailand-Germany’¢, 1 from Brazil®>, 1 from
Pakistan' and 1 from Italy™. Regarding the publication date, only one manuscript dates from
2020, while the remaining 10 were published in 2021.

Within the articles reviewed, different sample sizes were found; in some studies, it was
a single case report such as those presented by Gowda et al.'* and Pauli et al.’”, or a series of
cases, those with the highest number, such as Chitguppi' with 33 cases and Rashid et al." with
31 cases. It was also observed that the age variable presented a very wide range, from 31 years
to 73 years (Table 3).

Among the main causes of mucormycosis found are: uncontrolled diabetes mellitus (9%)
reported by Moorthy et al.?, the use of medications, mainly steroids (36%) reported by Chit-
guppi', Moothy et al.?, and Verma et al.>, patients with some type of immunosuppression (24%)
such as renal failure, acquired immunodeficiency virus and malignant neoplasms according

M)
Records identified from (n=345):
s NBCI (n=0)
£ PubMed (n=21) Records removed before
o Scopus (h=6) > screening:
’.E'. Springer (n=31) Duplicate records removed
) Dialnet (n=0) (n =230)
2 Scielo (n=0)
Google Scholar (n=279)
—
— \ 4
Records screened _»| Records excluded
(n=115) (n=104)
\d
o
=
[= »
o Reports assessed for eligibility > Reports excluded:
5 (n=115) Language (n=24)
€N Does not answer the
research question (n=37)
Sample (n=0)
Phenomenon (n=19)
Design (n=6)
Evaluation (n=3)
Research type (n=15)
—
A\

Studies and reports included in
the research (n=11)

Figure 1. prisma flow diagram for search, identification and selection of studies
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to Pitak-Arnnop et al.’6, Sai Krishna et al.’®, and Pauli et al.™, transplantation of organs (18%)
according to Chitguppi' and Gowda et al., and poor hygiene in general (9%) reported by
Chitguppi™.

Table 3.
Authors, sample and age
Author Sample Age
Moorthy et al. 18 37to753
Pauli et al. 1 50
Sai Krishna, et al. 2 34 and 50
Rashid et al. 31 52
Gowda et al. 1 60
Chitguppi 33 31-60

DISCUSSION

Mucormycosis is an acute fungal disease caused by different genera, mainly Mucor, Rhizopus, Ab-
sidia, Cunninghamella, Rhizomucor, Saksenaea, Apophysomyces and Lichtheimia™. The condition
is rare and occurs in different parts of the body such as: head, neck, organs of the respiratory
and central nervous systems. It is associated with immunosuppressed patients (leukaemia, un-
controlled diabetes mellitus, etc.). Commonly its starting site is the nose, since it is the entry
route. Dental pain and tooth extraction are associated with the appearance of mucormycosis
symptoms'®. Most fungal infections in the mouth (oral mycosis) are the result of systemic con-
ditions of the host that are exploited by opportunistic microorganisms. The host has a decrease
or deterioration in its immune system, which favours these pathogenic microorganisms to have
the appropriate conditions to colonize the oral cavity. Mucormycosis is an angioinvasive fungal
infection that causes ischemic necrosis of the affected areas, with a fatality rate of 46%°. Fungi
of the genus Rhizopus are the main agent in cases of rhino cerebral mucormycosis, which affects
the oral cavity™. Germination and invasive growth of fungal spores are facilitated by high levels
of glucose, excessive levels of ketone bodies, reduced levels of oxygen, low pH, and high levels
of iron. In addition, fungal hyphae have the ability to produce rhizoferrin, complexes formed
by iron and hyphae. Thrombus formation caused by ischemic strokes has also been detected,
a situation that causes necrosis of adjacent tissues'®. It should be noted that associated with
mucormycosis, osteomyelitis has occurred, which is an inflammatory condition in the bones
and that begins its presentation in the medullary cavity and extends into the periosteum’@.

There are currently six well-recognized clinical forms of mucormycosis that are named ac-
cording to their site of manifestation: pulmonary, cutaneous, gastrointestinal, rhino cerebral,
central nervous system, and the disseminated variety. Mucormycosis that affects the oral cav-
ity is associated with the rhino cerebral variety, given its relationship with the nasal areas and
paranasal sinuses. Likewise, they present in an ulcerative and/or necrotic manner in the palatal
region'?. Hyphae are responsible for the initial symptoms of defective phagocytic function; in
blood vessels they cause ischemia, thrombosis, tissue necrosis and infarction™.

Due to covip-19, the palate is altered by the viral interaction with mucormycosis, causing
alterations such as dysgeusia (38%), hypogeusia (35%) and ageusia (24%). In addition to the
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deterioration in the nervous system, covip-19 binds to components of salivary mucin, acceler-
ating the degradation of taste buds and, therefore, can alter and/or modify the sense of taste.
The alteration in the taste response is temporary (approximately 15 days) linked to rhinitis due
to location and affects more frequently both Caucasian people and females. Another alteration
present in the oral cavity is recurrent aphthous stomatitis due to an increase in granulocyte
chemotaxis that arises from an increase in tumour necrosis factor (TNF), together with stress
or immunosuppression. Oral submucosal fibrosis is due to increased levels of angiotensin I,
because there is an increase of vasoconstriction in the area as well as the presence of trans-
forming growth factor (t1GF)'®. Oral lesions appear such as necrotic, painful and aphthous ulcers.
These lesions are grouped and can measure 1 to 1.5 cm in diameter, covered with scabs and
even necrotic areas. One of the most worrying aspects of these injuries is the presence of
infections™.

On the other hand, among the factors that predispose mucormycosis we can list the follow-
ing: the increased use of immunosuppressive drugs and immunodeficiency cause proliferation
of fungal infections in oral tissues', uncontrolled diabetes mellitus, immunosuppressed pa-
tients with immunological dysfunction (damage to the function of the neutrophils, weakening
of the antioxidant system and humoral immunity)'™. In this case, the host is more likely to
suffer complications. When combined with covip-19 and the administration of steroids, they
enhance the deregulation problem, causing fungal invasion (mucormycosis and aspergillosis)2.
Specifically, the use of glucocorticoids such as dexamethasone and methylprednisolone have
been increased in patients with covip-19 to reduce hospital stay and patient mortality. Due
to their immunosuppressive nature, they cause greater susceptibility in the host to secondary
infections or infections caused by opportunistic microorganisms?.

Regarding oral treatment, the prior use of mouthwash significantly reduces the oral viral
load, as well as the contamination of the surrounding environment, reducing the risk of health
professionals contracting covip-19', When the preventive part is not enough and the patient
has mucormycosis, they must be treated with an antifungal, specifically with posaconazole and
an antibiotic; amphotericin B is the drug of choice for this particular disease. Normally, only
antifungal medications are required in the treatment of fungi, but since it is associated with
other conditions, antibiotics are required to avoid infections™. In patients who received a graft,
fluconazole should be administered orally, although itraconazole and voriconazole, commonly
used antifungals, administered prophylactically are also recommended?. In very extreme cases,
surgery is required in the head region, such as: exenteration of the affected eye, partial or total
maxillectomy. Repeated debridement may be necessary for local control of the disease and an
aggressive surgical approach may give better patient outcomes?’.

CONCLUSIONS

After carrying out the systematic and exploratory review of mucormycosis, we found that it
is an infection that develops in the oral cavity like most opportunistic fungi, but we cannot
establish a direct association between said infection and covip-19.

The articles found in the search describe the infection, as well as characteristics, location
in the stomatognathic system, etc. The information is sufficient for dentists to know about
infections such as mucormycosis present in patients with covip-19.
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LIMITATIONS AND STRENGTHS

No previous systematic review was identified that explores the relationship between covip-19
and mucormycosis in the oral cavity; in this sense, the findings are novel. Possible biases are
taken into account when ruling out other languages.
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